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(54) Toner bottle and manufacturing method therefor 

(57) A toner bottle for containing powder toner in- 
cludes a toner supply opening (1 g) at one longitudinal 
end; lateral recesses (1c) or projections extending in a 
direction crossing with a longitudinal direction of the bot- 
tle; and a plurality ol longitudinal recesses (1 a, 1 b) or pro- 
jections extending substantially in the longitudinal direc- 
tion in both sides of the lateral recesses or projections. 
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Description 

FIELD OF THE INVENTION AND RELATED ART 

The present invention relates to a toner bottle and a 
toner bottle manulacturing method tor supplying pow- 
dery developer to an image lorming apparatus such as 
a dry type electrophotographic copying machine or print- 
er. - 

!> In an image lorming apparatus such as an electro- 
photographic copying machine or laser beam printer, a 
photosensitive drum unilormly charged is selectively ex- 
posed to light to form a latent image, which is visualized 
by toner, and the toner image is transferred onto a re- 
cording material such as papen In such an apparatus, 
the toner has to be replenished. To accomplish this, a 
toner bottle having an opening at a longitudinal end 
thereof is used, particularly, a toner ,bottle having a rela- 
tively large capacity not less than 1 000 cm 3 is preferably 
used. The toner bottle contains a predetermined amount 
ol toner, and is sealed by capping, and is sent to a user. 
When the cap is mounted to the bottle, the bottle has a 
male screw, and the cap has a female. The toner is gen- 
erally powdery containing particles having a volume av- 
erage particle size of 20 um or smaller. In order to avoid 
leakage ol the toner between the bottle and the cap due 
to the vibration, falling impact, temperature variation, hu- 
midity variation, pressure variation or the like during 
transportation, a gasket ol rubber or elastomer is fre- 
quently used. The user supplies the toner from the toner 
bottle in the copying machine, printer or another image 
forming apparatus main assembly. However, since the 
toner is powdery, the contamination tends to occur. To 
avoid this, the cap is provided with a rotary shutter, slide 
shutier or another opening mechanism. The loner bottle 
is mounted to the main assembly of the image forming 
apparatus with the cap downward, and them, the open- 
ing mechanism is released to permit the toner-fall into 
the main assembly. At this time, the cap of the toner bot- 
tle and the toner receptor opening of the image forming 
apparatus are coupled with sealed state to prevent leak- 
age or scattering of the toner during the toner replenish- 
ment. On the other hand, the toner has a tendency of 
bridging, particularly, the toner tends to plug a throat ad- 
jacent the shutter mechanism or adjacent inclined por- 
tions of the bottle. In such a case, the user may strongly 
presses the toner bottle to forcedly discharge the toner 
with the result of a large amount of air and a large amount 
of toner are abruptly fed with the possible result of blow- 
ing of the toner between the cap and the toner receptor 
opening. Therefore, the toner bottle is required to have 
such a rigidity that it does not deform even if pressed by 
the operator's hands. 

In order to prevent the toner plugging, it has been 
proposed in Japanese Laid-Open Utility Model Publica-' 
tion 52763/1 992 that a plurality of projections are extend- 
ed on the inside of the bottle in a direction crossing with 
the longitudinal direction to loosen the toner. The projec- 



tion functions also to increase the rigidity ol the bottle. 

The toner bottle has been produced by direct blow- 
ing method, usually. Because of the limitation from the 
manufacturing method and the requirement for the rigid- 
5 ity of the toner bottle, the thickness of the bottle is rela- 
tively large, and the minimum thickness is usually 1 .0 - 
3.0 mm approx. 

In the case of direct blowing method, the product is 
-taken out of the metal mold, and the parison at the open- 
io ing and the bottom is removed. Then, usually the finish- 
ing process has been carried out to improve the surface 
property of the surface to which the gasket is contacted 
to assure the sealing property. 

When the cap is provided with a rotary shutter, the 
is cap and the bottle have to be rotated to close or open 
the shutter when the toner bottle is mounted on the im- 
age forming apparatus. To facilitate this operation, the 
cap may be provided with a lever or handle. When the 
cap isprovided with such a projection, the angular posi- 
20 tion of the cap has to be within a predetermined range 
to permit contact packaging of the toner bottle. To ac- 
complish this, the dimensional accuracy is required in the 
screw at the end of the bottle and the longitudinal dimen- 
sion thereof. In this case, the finishing process tor the 
2S end surface of. the opening is particularly important. 

In the case that the cap is provided with the rotary 
shutter, and the shutter is opened and closed by rotating 
the cap, it is preferable that a stopper mechanism is pro- 
vided to prevent rotation, thus preventing loosening of 
30 the cap. To accomplish this, stopper projections are pro- 
vided adjacent the opening of the toner bottle and adja- 
cent the toner bottle side end of the cap thus the rotation 
is prevented by the abutment therebetween. 

However, the prior art loner bottles have the follow- 
3o ing problems. 

The increase of the plastic material waste is one of 
social problems, so that the demand for the reduction of 
the amount of the used material (source reduction) be- 
comes strong. However, as contrasted to the bottles for 
40 drink, the toner blowing or break during transportation 
may occur, if the thickness is simply reduced. 

In the case of direct blowing method, the parison re- 
moval or the end finishing is required with the result of 
increase of the manulacturing cost. Additionally, the po- 
•45 sitional accuracies such as the distance from the end of 
the opening to the screw and the surface property of the 
end surface of the opening, tend to vary, with the result 
of toner leakage or improper angular position of the cap. 
When a projection is provided to prevent the rotation 
50 o1 the cap adjacent the bottom screw, the thickness is 
smaller at the comer or the like of the projection, which 
may lead to pin hole. This is particularly remarkable 
when polypropylene resin is used, because it does not 
exhibit self curing property. 
ss When the above-described projections or male 
screw is provided adjacent the opening of the bottle, and 
this is produced by direct blowing method, the inside sur- 
face corresponding to the projection or screw is concave 
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(Figure 11) with the result ol easy stagnation of the toner 
upon the toner replenishing operation. The recess may 
initiate the toner bridging with the result ol tendency of 
plugging with the toner. Additionally, the stagnation of the 
toner in the recess may increase the remaining amount 
ol the toner, which may scatter. 

In order to increase the rigidity, the minimum thick- 
ness is 1.5 mm, but the transparency of the material is 
still low even if the use is made with random copolymer 
resin material of polypropylene and polyethylene exhib- 
iting high anti-impact property even at the low tempera- 
ture. 

With the random copolymer, the lowtemperature an- 
ti-shock strength increases with increase of the ethylene 
content, but the rigidity and the transparency become 
poor. In the case of the toner bottle produced by direct 
below method, the ethylene content is at least 3.0 % to 
provide sufficient low temperature falling test. With this 
content, the copolymer resin exhibits low rigidity, and 
therefore, the thickness cannot be decreased, and there- 
fore, the transparency improvement is difficult. 

SUMMARY OF THE INVENTION 

Accordingly, it is a principal object of the present in- 
vention to provide a toner bottle and a toner bottle man- 
ufacturing method. 

It is another object of the present invention to provide 
a toner bottle having a high rigidity and a method man- 
ufacturing the same. 

It is a further object of the present invention to pro- 
vide a toner bottle having a high mounting accuracy of a 
cap, and a manufacturing method therefor. 

According to an aspect of the present invention, 
there is provided a toner bottle lor containing powder ton- 
er, comprising: a toner supply opening at one longitudinal 
end; lateral recesses or projections extending in a direc- 
tion crossing with a longitudinal direction of the bottle; 
and a plurality of longitudinal recesses or projections ex- 
tending substantially in the longitudinal direction in both 
sides of the lateral recesses or projections. 

It is a further object of the present invention to pro- 
vide a manufacturing method for a toner bottle, compris- 
ing the steps of: injection molding a preform; expanding 
the preform; blowing the expanded preform to form a bot- 
tle; supplying powdery toner into the bottle; mounting a 
cap to close an opening of the bottle. 

These and other objects, features and advantages 
of the present invention will become more apparent upon 
a consideration of the following description of the pre- 
ferred embodiments of the present invention taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a toner bottle ac- 
cording to an embodiment of the present invention. 
Figure 2 is a detailed sectional view of a screw por- 



tion of a toner bottle according to an embodiment of the 
present invention. 

Figure 3 is a sectional view showing details of a rib 
on the surface of the toner bottle. - 
s Figure 4 is a schematic view illustrating manufactur- 
ing steps of toner bottle according to an embodiment of 
the present invention. 

Figure 5 is front view of preforming produced by in- 
jection step in a toner bottle manufacturing method ac- 
70 cording to an embodiment of the present invention. 

Figure 6 is an exploded perspective view of a cap 
according to an embodiment of the present invention. 

Figure 7 is a detailed sectional view of a toner bottle 
on which a cap is mounted. 
'£ Figure B is a top plan view of a toner bottle to which 
a cap is mounted. 

Figure 9 is a perspective view of a toner bottle which 
is going to be mounted on a toner receptor of an image 
forming apparatus. 
20 Figure 1 0 is a perspective view of a toner bottle ac- 
cording to a comparison example. 

Figure 11 is a detailed sectional view of a screw of 
a toner bottle according to a Comparison Example. 
Figure 12 is a schematic view illustrating a manufa'c- 
2£ turing step of a toner bottle according to a comparison 
example. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

30 

Referring to the accompanying drawings, the em- 
bodiment of the present invention will be described in de- 
tail. 

Figure 1 is a perspective view of a toner bottle ac- 
35 cording to an embodiment ol the present invention. 

Figure 2 is a detailed sectional view of a threaded 
opening of the toner bottle. 

In Figure 1 , reference numeral 1 designates a bottle 
portion of the toner bottle, la and lb are groove or rib 
40 extending along the length of the bottle, 1c is a groove 
or rib extending in a direction crossing with (perpendic- 
ular to, in this embodiment) the length of the bottle, 1 g is 
an opening of the toner bottle, 1 e is a bottom of the bottle 
at the opposite side of the opening 1d, 1f is a substan- 
45 tially middle portion of the bottle in the longitudinal direc- 
tion, 2 is a cap, and 2a is a grip or handle in the form of 
a lever of the cap. 

A groove (recess) la extends toward the central por- 
tion If of the bottle adjacent to the opening 1d, and a 
so plurality of them are formed at regular intervals. Grooves 
(recesses) lb extend toward the central portion of the 
bottle 1f adjacent to the bottom 1e, and are formed at 
regular intervals. The grooves (recesses) 1c are circum- 
ferentially formed substantially at the central portion lb 
ss of the bottle. 

Preferably, the grooves are uniformly distributed all 
over the surface of the bottle. Particularly, the grooves 
la and 1b are close to the opening 1 d and bottom lahav- 
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ing high rigidity. The circular grooves 1c substantially 
perpendicularly extended to the longitudinal direction, 
are disposed adjacent the central portion 1f of the bottle 
to efficiently increase the rigidity. The size and the 
number of the ribs are preferably such that they occupy 
not less than 10 % and not more than 50 % of the entire 
surface area of the bottle. More preferably, it is not less 
than 20 % and not more than 40 %, further preferably 
not less than 25 % and not more than 35 %. If it is less 
than 10 %, the rigidity increasing effect and the toner 
loosening effect are not sufficient. If it is more than 50 %, 
it corresponds to reversed groove less than 50 %, and 
therefore, it is not possible to increase the rigidity further- 
more. From the standpoint of the balance between the 
rigidity increase and the toner loosening effect, the 
above-described range is preferable. In this embodi- 
ment, the surface area of the hole bottle is approx. 1 641 
cm 2 , and the area of the grooves is approx. 501 cm 2 , 
and therefore, they occupy approx. 27 %. 

The balance between the grooves 1 a and 1 b extend- 
ing in the longitudinal direction and perpendicular circu- 
lar grooves 1c, is preferably such that the former is not 
less than 50 % and not more than 90 % of the entire area 
of the grooves, more particularly, it is not less than 60 % 
and not more than 80 %, further preferably not less than 
65 % and not more than 75 %. If the longitudinal grooves 
exceed 90 %, that is, the perpendicular grooves are less 
than 10 %, the toner loosening effect is hardly provided. 
In addition, the rigidity adjacent the central portion 1f is 
insufficient. This is close to grooves only in one direction, 
and the resistance against the bottle collapse is hardly 
provided. 11 the percentage of the longitudinal grooves is 
less than 50 %, the strength of the opening and the bot- 
tom are not enjoyed by the central portion ol the bottle 
with the result o1 easily delormation in the bottle yielding 
direction. In order to prevent toner blowing even upon 
the strong pressing of the bottle by hands during the ton- 
er supplying operation which will be described hereinaf- 
ter, the above-described percentages are preferable. In 
this embodiment, the area of the ribs 1 a and 1 b extend- 
ing in the longitudinal direction is approx. 336 cm 2 , and 
the area of the circular ribs 1c is approx. 165 cm 2 (ap- 
prox. 67 %). 

Figure 3 is a detailed sectional view of grooves or 
ribs la, 1b and 1c. In this embodiment, the cross-section 
of the grooves or ribs 1a, 1b and 1c have U-shaped ar- 
cuate grooves having a width W = B.2 mm and a depth 
D = 3.5 mm as shown in Figure 6, (a). 

The width of the rib is preferably not less than 3 mm 
and not more than 20 mm, further preferably not less 
than 5 mm and not more than 15 mm, most preferably 
not less than 7 mm and not more than 12 mm. The depth 
of the rib is preferably not less than 0.5 % and not more 
than 20 % of the distance between inner wall of the con- 
tainer, more preferably not less than 2 % and not more 
than 10 %. If the width of the rib exceeds 20 mm, the 
rigidity is not transmitted from the bottom end to the bottle 
central portion, and if it is less than 3 mm, the transfer to 



the metal mold during the molding operation is difficult. 
If the depth of the groove exceeds 20 % of the distance 
between the inner wall, the toner discharge is obstructed. 
If it is less than 0.5 %, the rigidity increase and the toner 
5 loosening effect are hardly provided. In this embodiment, 
the distance between inner wall (inner diameter) is ap- 
prox. 107 mm and the depth of the groove is approx. 3.3 
%. 

The thickness of the toner bottle 1of this embodi- 
10 ment is determined as follows. First, adjacent the open- 
ing 1d not extended by the injection step, it is 2.0 mm, 
and ft is 2.5 mm adjacent the bottom which is not expand- 
ed either. In the expanded portion having the grooves 
1 a, 1 b and ic, it is 0.B -1.1 mm in the average over the 
is circumference at a longitudinal portion, and the minimum 
is not less than 0.6 mm. The weight of the bottle is 1 96 g. 

As to the relationship between the thickness of the 
bottle and the rigidity, it is preferable to control the aver- 
age thickness over the circumference. Even if there is a 
so thin portion, the rigidity may be sufficient if the portion 
adjacent thereto is thick. There is a high interrelation be- 
tween the average thickness and the rigidity. The reason 
is as follows. Injection/stretch/blow method is used to 
mold it, substantially uniform thickness is provided in the 
25 circumferential direction in the preform of the injection 
molding. The bottle provided by blowing it has only local 
thickness variation, if any. Therefore, no wide thin portion 
does not result. The thickness of the bottle on the aver- 
age is not less than 0.6 mm and not more than 3.0 mm, 
30 and the minimum thickness is not less than 0.4 mm and 
not more than 2.5 mm. More preferably, the average 
thickness is not less than 0.7 mm and not more than 2.0 
mm, and the minimum thickness is not less than 0.5 mm 
and "not more than 1 .5 mm. Most preferably, the average 
ss thickness is not less than 0.B mm and not more than 1 .2 
mm, and the minimum thickness is not less than 0.6 mm 
and not more than 1 .0 mm. 

This embodiment is particularly usable when the in- 
ner volume of toner is not less than 1 000 cm3 and not 
-to more than 6000 cm 3 . Even if the bottle having such a 
small volume as less than 1000 cm 3 , does not result in 
the blowing of the toner even if the bottle is strongly 
pressed during the supplying operation, because the 
amount of the air pushed out is not large. Additionally, 
45 the rigidity is sufficient in such a small bottle. If the inner 
volume exceeds 6000 cm 3 , the operativity is remarkably 
poor when it is reversely erected to mount to the image 
forming apparatus. Additionally, the formation using the 
injection-stretch blowing method. The volume of the bot- 
50 tie in this embodiment is 3630 cm 3 . The inner volume of 
the bottle is measured by filling the bottle with water, and 
the weight of the water is divided by the specific gravity. 

The inner diameter of the toner bottle is preferably 
not less than 40 mm and not more than 110 mm. If it is 
ss less than 40 mm, the discharge of the fine powdery toner 
will be difficult. If it exceeds 110 mm, the formation by 
the injection/stretch-blowing method will be difficult. In 
this embodiment, it is 74.5 mm. .. 
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The barrel diameter of the toner bottle is preferably 
not less than 80 mm and not more than 1 60 mm. If it is 
less than 80 mm, the expansion during the blowing step 
in the radial direction is not sufficient with the result of 
insufficient anti-impact property with the above-de- 
scribed thickness. If it exceeds 160 mm, the formation 
by the blowing step becomes difficult. Additionally, the 
operativity of the bottle is poor, and therefore, it is not 
practical. In this embodiment, the barrel diameter is 
108. 5 mm. 

The height of the toner bottle is preferably not less 
than 200 mm and not more than 450 mm. If it is less than 
200 mm, the longitudinal expansion in the stretch step is 
not sufficient, and therefore, no sufficient anti-impact 
property is provided with the above-described thickness. 
If the height exceeds 450 mm, the formation by the in- 
jection/stretch-blowing method is difficult. Additionally, 
the operativity is remarkably poor when the bottle is 
mounted to the image forming apparatus, and therefore, 
it is not practical. In this embodiment, the height is 420 
mm. As to the material of the toner bottle, random copol- 
ymer resin of the polypropylene and polyethylene is pref- 
erable 1rom the standpoint of the rigidity, transparency, 
anti-impact property at low temperature and the cost. 
With the increase of the ethylene content, the anti-impact 
property increases, but the rigidity and the transparency 
become poor. In the case of the bottle of this embodi- 
ment, the ethylene content is not less than 1 .0 % and not 
more than 3.0 %. More preferably, it is not less than 1.3 
% and not more than 2.5 %. Most preferably, it is not less 
than 1 .8 % and not more than 2.0 %. If it exceeds 3 %, 
the rigidity and the transparency are not sufficient even 
with the above-described groove structure and the thick- 
ness. On the other hand, it ft is less than 1 .0 %, the so- 
lidification speed is low with the result of the difficulty in 
the stretching and blowing step. Additionally, anti-impact 
property is insufficient so that the bottle is broken in the 
falling test. 

The description will be made as to the manufacturing 
of the toner bottle. 

Figure 4. schematically shows the toner bottle man- 
ufacturing steps, including injection step, stretching step 
and blowing step. Figure 5 is a front view of a preform 
produced by the injection step. Here, reference numeral 
3 designates the preform, 4 is a metal mold, 4a is an 
injection mold, 4b is a blowing mold, and 4c is a neck 
metal mold common to all steps, 4d is a gate, and 5 is a 
stretching rod. 

In the injection step, resin material is injected into 
the metal mold through a gate 4b from an unshown dis- 
penser in the known injection molding manner. In the 
next stretching step, the preform 3 is transferred to a 
blowing metal mold 4b, and the preform is expanded in 
the longitudinal direction by a stretching rod 5. In the 
blowing step, compressed air is injected into the preform 
3 to provide a bottle of a predetermined shape by the 
blowing mold 4b the blowing mold 4b is provided with 
projections extending in the circumferential direction, 



and a projection extended in the longitudinal direction at 
the opposite sides of the circumferential projections. 

The inner shape of the mold 4b is transferred onto 
the bottle, thus providing the bottle of Figure 1 . 
s The mold 4b is divided into two parts, and are re- 
moved in the direction perpendicular to the blowing di- 
rection. 

The preform 3 has a height h which is lower than the 
final height H of the bottle. By doing so, the stretch is 

to increased by the expansion. When the material of the 
bottle is polypropylene resin, the height ratio H/h is not 
less than 1 .2 and not more than 2.5, preferably. If it is 
less than, 1 .2, a sufficient anti-impact property is not pro- 
vided with the above-described thickness. With the in- 

15 crease of the : ratio, the anti-impact property is increased, 
but in the case of the polypropylene resin, it is difficult to 
expand it to 2.5 times or larger. In this embodiment, the 
height of the preform is h is 183 mm and a height of the 
bottle H is i420 mm, and the ratio H/h = 2.3. 

20 The thickness t of the preform is properly determined 
depending on the ratio H/h and the final thickness of the 
bottle. However, as contrasted to the usual bottle as in 
the bottle for drink, it has a relatively large thickness, and 
therefore, t is not less than 5 mm and not more than 10 

25 m m, preferably. In this embodiment, the thickness of the 
preform is 6.5 mm. 

The portion 1 d adjacent the opening and the portion 
1 e adjacent the bottom are neither expanded nor blown, 
and therefore, the thicknesses thereof is relatively large. 

30 Most of the part of the bottle other than those portions 
are expanded and blown into a small thickness. The 
weight of the toner bottle of this embodiment is 1 95 g. 
The conventional toner bottle having the same volume, 
as will be described hereinafter, with Figure 10, is 225 

3S mm, and the reduction ol the amount of the material de- 
creases by as large as 1 3 %. 

The structure of the cap of the toner bottle will be 
described. 

Figure 6 is an exploded perspective view of a cap of 
40 the toner bottle used in this embodiment. In this Figure, 
reference 2a is a lever, 2b is an outer frame of the cap, 
2c is a rotary shutter, 2d is a fixed shutter, 2e is a sector 
opening of a rotary shutter, 21 is a sector opening of the 
fixed shutter, 2g is a claw, 2h is a sealing member, 2i is 
45 a gasket. 

The fixed shutter 2d is fixed to the outer frame 2b of 
the cap by two claws 2g. The rotary shutter 2c is rotatable 
relative to the outer frame 2b of the cap. They are en- 
gaged into the outer frame 2b such that the sector open- 
so ings 2e and 21 thereof are not aligned. 

Between the rotary shutter 2c and the fixed shutter 
2d, a sealing member 2h is sandwiched to maintain the 
sealing. The sealing member 2h is required to have the 
function of maintaining the hermetical sealing and func- 
ss tions to permit smooth closing and opening of the rotary 
shutter. For this purpose, the material thereof is loamed 
polyethylene material, foamed polypropylene material, 
foamed polystyrene, or various rubber sponge, prefera- 
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bly. Most preferably, it is ot high density polyurethane 
loam material. In this embodiment, polyethylene loam 
having a thickness o1 3.0 mm is used. 

According to the present invention, even if the area 
of the toner discharging opening is relatively small as 
compared with the inside volume o1 the bottle, the toner 
can be smoothly discharged. More particularly, the ad- 
vantage of this embodiment is particularly remarkable 
when the ratio (W/a) of the area (a) cm 2 of the discharg- 
ing opening and the inside volume (W) of the bottle. In 
the case of such a small opening, if the bottle is trans- 
ported or kept without use, that is, with the filled toner, 
the toner may be caked. If this occurs, it is difficult to 
smoothly discharge the toner. In this embodiment, the 
area (a) of the sector openings ; 2e and 2f is 10.8 cm 2 , 
and the inside volume of the 'bottom is 3630 cm 3 as de- 
scribed hereinbefore, and therefore, ratio (W/a) is 336. 

Figure 7 is a detailed sectional view in which cap 2 
is tightly closed on the bottle 1 , and Figure 8 is a top plan 

A female screw is provided inside the outer frame 
2b, and is threaded on the male screw of the toner bottle. 
It is preferable to interpose a gasket 2i between the open- 
ing end surface 1 g of the bottle and the cap. As a proper 
material of gasket 2i, there is various rubber materials or 
elastomers of proper hardness. In this embodiment, it is 
ot olefin elastomer having a rubber hardness of 60 de- 
grees and having a thickness of 2.0 mm and has been 
molded together with the fixed shutter. The rubber hard- 
ness is determined by a hardness' tester of spring A type 
as stipulated in JIS-K-6130. Into the toner bottle 1500 g 
of toner having a volume average particle size of 12 urn 
is filled, and the cap is threaded to the toner bottle with 
a gasket 2i therebetween. 

In order to maintain a sealing property between the 
cap 2 and the bottle 1 , the surface flatness has to be at 
a proper level. In this embodiment, the surface rough- 
ness of the end surface is 0.25 mm and proper sealing 
properties have been exhibited in various tests. 

Cap 2 is provided with a grip or handle 2a. By ma- 
nipulating it, the rotary shutter 2c is opened and closed. 
On the other hand, the cross-sectional shape of the bot- 
tle is substantially square with the comer rounded, as 
shown in Figure B. Therefore, in order to package one 
bottle with the cap 2 secu redly threaded, it is convenient 
that the handle 2a is aligned with a diagonal line of the 
square. More particularly, the angle of the handle lever 
2a relative to the bottle 1 (6 is 45 ± 7 degrees in this 
embodiment). The screws of the bottle and the cap are 
3-lead screw with the lead of 12 mm, and therefore, the 
distance L from the bottle end surface to the starting end 
of the screw is formed within the tolerance of ± 0.23 mm. 
In this embodiment of the toner bottle, the distance L can 
be within ±0.20 mm. Therefore, the lever 2a is within 45 
± 6 degrees. Here, the torque for threading the cap on 
the bottle is 200 kg.cm. 

In this embodiment, a rotary shutter is built in the 
cap, and the shutter is opened or closed by rotating the 



cap with the lever 2a. It is therefore preferable that a ro- 
tation stepper mechanism is provided to prevent loosen- 
ing of the cap. As shown in Figure 6, a stopper Ih is pro- 
- vided adjacent the opening of the toner bottle, and a 
s stopper 2j is provided adjacent the end of the loner bottle 
inside the outer frame 2b of the cap 2. The angular po- 
sition of the mounting of the stopper projection is such 
that when the cap is completely threaded on the toner 
bottle, that is, when the end surface 1 g of the toner bottle 
io is closedly contacted to the gasket 2i, they are engaged. 
As shown in Figure 2, even if the large projection 
such as the stopper projection is provided, but the back- 
side, that is, the inside of the bottle is smooth. The de- 
scription will be made as to the process of supplying the 
is toner into the main assembly of the image forming ap- 
paratus using the toner bottle described above. 

Figure 9 is a perspective view in which the toner bot- 
tle is going to be mounted to the toner receptor opening 
of the 'image forming apparatus, wherein reference nu- 
so meral 5 designates the main assembly of the image 
forming apparatus, 5a is a toner supply opening, 5b is a 
.lattice for preventing foreign matter or operator's fingers 
from entering the apparatus, and 5c is a projection. 
When the toner bottle is transported or simply kept, 
25 the toner may be caked due to escape of air by vibration 
or the like: In consideration of this fact, the loner bottle 
is vibrated for TO minutes, and then it is subjected to the 
test. 

Before the supply of the toner, the toner bottle is 
30 shaked to cause the toner contain the air. This is done 
in order to loosen the agglomerated toner to decrease 
the apparent density of the toner, thus increasing the 
flowability. When the toner is shaped, the ribs 1 a, 1 b and 
1c projected from the inside surface o1 the toner bottle 
s& are eflective to mix the air with the loner particles, thus 
promoting the loosening or uncaking. From the stand- 
point of the toner loosing, ribs substantially perpendicu- 
lar to the longitudinal direction of the bottle are more con- 
tributable than the ribs 1 a and 1 b extending longitudinal- 
40 ry. 

Subsequently, the toner bottle is turned around to 
orient the cap side downward, and it is mounted on the 
toner supply opening of the image forming apparatus 5. 
By doing so, the recess 2k of the rotary shutter . is en- 

4S gaged with a projection 5c of the image forming appara- 
tus. Subsequently, the operator rotates the cap by the 
handle. The rotary shutter 2c is fixed on the image form- 
ing apparatus, and the fixed shutter 2d is fixed on the 
outer frame 2b of the cap by the flow 2g. The above-de- 

50 scribed rotation rotates it by a predetermined angle. As 
a result, the sector opening 2e of the rotary shutter and 
the sector opening 2e of the fixed shutter are aligned to 
permit the toner in the toner bottle fall into the image 
forming apparatus. 

ss As described in the foregoing, the thickness of the 
toner bottle is relatively small, and therefore, the motion 
of the toner particles in the toner bottle during the toner 
supply can be sufficiently observed, so that the comple- 
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tion of the toner supply can be observed. 

By the shaking ol the bottle belore the supply oper- 
ation and the auxiliary toner loosening effect of the ribs, 
the toner contains sufficient air to exhibit high flowability, 
and therefore, all of the toner in the bottle could be dis- 
charged in approx. 20 sec. The inside surface adjacent 
the opening of the toner bottle is smooth despite the pro- 
vision of the projection and the male screw on the outer 
side. The fact is also contributable to the smooth dis- 
charging of the toner. The toner remaining in the bottle 
after the completion is only 1 - 5 g. No toner bridging 
(plugging) at the opening of the bottle does not occur. 

During the toner supply, that is, when the shutter is 
opened, the bottle is pressed by hand with strong force, 
but the bottle has sufficient rigidity with no substantial 
deformation, and therefore, the toner did not blow out. 

After the completion of the toner discharge, the lever 
is rotated in the opposite direction 'to close the shutter. 
Then, the toner bottle is removed from the image forming 
apparatus. This is the end of the toner replenishing proc- 
ess. 

The description will be made as to results of exper- 
iments. " ( 

The test have been carried out to check whether the 
toner bottle is durable against falling impact during the 
transportation or against the variation of the ambient 
conditions. 

For the falling test, a predetermined amount of the 
toner is filled into the toner bottle, and the toner bottle is 
packed in a package. An outer package is used to case 
B of such toner bottle packages (all together falling). The 
samples are left under the condition of -5 " C not less 
than 1 2 hours, and then the falling test was carried out. 
The process of the tesl was in accordance with 
JIS-2-0202. The height was 60 cm. The orientations of 
the falling was one comer, three edges and 6 surfaces. 
The sample was let fall 10 times in this order. As a result, 
in conveniences such as toner bottle break, toner leak- 
age, cap loosening or the like did not occur at all. 

The tests were carried out in which the toner bottle 
was left under a reduced pressure ambience. The toner 
bottle is filled with a predetermined amount of toner, and 
the cap is closed. It was left two times under 460 mmHg 
for 30 min. As a result, the inconveniences such as toner 
bottle breaking, toner leakage, cap loosening did not oc- 
cur. 

Also, the test were carried out in which the toner bot- 
tle is left under a high temperature and high humidity am- 
bience. The toner bottle is filled with a predetermined 
amount o! toner, and the cap is closed. It is left for 1 2 
hours under 45 "C/B5 %RH. As a result, the inconven- 
iences such as toner bottle breaking, toner leakage, cap 
loosening or the like did not occur at all. 

Comparison Example 

Figure 1 0 is a perspective view of a toner bottle ac- 
cording to a comparison example. Figure 11 is a detailed 



sectional view of the screw portion ol the toner bottle of 
the comparison example. 

In this example, the ribs or grooves are extended 
only in a direction substantially perpendicular to the 
5 length of the bottle. The thickness is 1 .0 mm or larger. 
The cross-sectional area of the groove is as shown in 
Figure 3, (a). 

Figure 12 schematically shows a toner bottle man- 
ufacturing process in the comparison example. The 

io . process is a so-called direct blowing method including 
parison step and blowing step. A substantially cylindrical 
parison is pushed out, it is sandwiched by metal molds 
while the parison is still soft. A compression air is injected 
into the parison to expand it, thus transferring it to the 

is rnetal mold, thus manufacturing the bottle. In this case, 
the bottle and mouth portion has projected parison, 
which has to be removed. Particularly in the mouth por- 
tion, the accuracy is required to satisfy the angular posi- 
tion of the lever. Therefore, it was necessary to effect 

20 finishing process after cutting of the parison. 

With this manufacturing method, the thickness is not 
'controllable at the projection and screw adjacent the 
opening with' the result of recesses and projections in the 
inside as shown in Figure 11 . Therefore, after the toner 

25 is discharged, the toner stagnates in the recess, and 
therefore, 'the remaining amount of the toner increases. 
The bridging tends to occur because of the recess. 

The evaluations of the comparison example will be 
described. 

30 Since the thicknesses is large, the observation is not 
easy, and therefore, it is difficult to observe the motion 
of the toner in the bottle during the toner discharging. 
The toner loosening effect is better in the comparison 
example since it has only perpendicular ribs. Because of 

3B this, the loner powder contains sufficient amount of air, 
and therefore, the flowability is good so that all of the 
toner can be discharged in approx. 20 sec. 

The inside surface adjacent the opening of the toner 
bottle is not smooth as shown in Figure 1 1 , and therefore, 

40 the amount of the remaining toner after the completion 
of the discharging was 5 - 10 g. When the toner bottle is 
not sufficiently shaked before the start of the discharge, 
the toner bridging (plugging) sometimes occurred, the 
bridging being started from the recess or projection in 

45 the inside surface adjacent the opening of the bottle. 

During the toner supply, when the shutter is open, 
the bottle was strongly pressed by hands. The thickness 
of the bottle is large in the comparison example, and 
therefore, it exhibited sufficient rigidity, and therefore, no 

so large deformation occurs. The toner did not blow out. 

When the thickness of the bottle was the same as 
that of the embodiment, the rigidity is not sufficiently only 
by the perpendicular ribs, and it deformed significantly 
when the bottle is pressed strongly by hands, with the 

55 result that the toner blew out. 

The toner bottle of the comparison example was 
subjected to the same falling test, reducing pressure test, 
high temperature and high humidity test. The inconven- 
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iences such as toner bottle breaking, toner leakage, cap 
loosening or the like did not occur. 

In the case ot the bottle having smaller diameter with 
all the other structure the same as in the comparison ex- 
ample, there was no problem in the reduced pressure 
test and the high temperature and high humidity test. 
However, in the falling test, the toner bottle is broken in 
the falling test, and the toner leaked out by the breaking. 

Another Embodiment 

Figures 3, (b), (c), show cross-sectional configura- 
tion of the rib according to another embodiment. The 
configuration of the rib is not limited to Figure 3, (a) con- 
figuration. It may be a combination of a straight line and 
an arcuated line, as shown in Figure 3, (b), or V-shaped, 
as shown in Figure 3, (c). More particularly, in Figure 3, 
(b), when the width w is 8.2 mm, and the depth d = 3.5 
mm, the depth d' of the straight line portion is preferably 
approx. 1 .0 mm. In the case of Figure 3, (c), the same 
advantageous effects as in Figure 3, (a) can be provided 
if the width w is 6.2 mm approx. and the depth d is 3.5 
mm approx. 

The cap is not limited to a rotary shutter, and may 
be a sliding type shutter in which the entirety of the open- 
ing is opened. 

In the foregoing example, the material of the bottle 
was polypropylene resin, but another plastic materials 
are usable. Among them, polyester resin is particularly 
preferable. 

When the polyester resin is used, it is preferable that 
the height of the bottle is not less than 2.0 times and not 
more than 3.0 times the height of the preform, this is be- 
cause the polyester resin material exhibits high self cur- 
ing propeny, and can be expanded more than the poly- 
propylene material. On the contrary, sufficient anti-im- 
pact property is not provided if the expansion is less than 
two times. 

The embodiments of the present invention provides 
the following advantageous effects: 

( 1 ) The thickness of the toner bottle can be relatively 
small, and therefore, the amount of the plastic mate- 
rial used can be saved (source reduction). 

(2) The cost can be reduced because of the advan- 
tage (1), and the manufacturing cost of the toner bot- 
tle can be further reduced because parison trimming 
opening end surface finishing operation is not 
required according to injection/stretching/blowing 
method. 

(3) The rigidity of the toner bottle can be increased, 
and therefore, the toner blowing can be prevented 
even if the toner bottle is pressed strongly during the 
toner supplying operation. 

(4) The transparency of the toner bottle can be 



increased by the advantage (1), and therefore, the 
toner in the bottle can be observed during the toner 
supplying operation. 

£ (5) The accuracy of the screws in the toner bottle 

opening can be improved, thus preventing the toner 
leakage from between the cap and the bottom body. 

(6) The accuracy of the screw at the toner bottle 
to opening is improved, and the positional accuracy of 
the angular position of the cap is improved. 

While the invention has been described with refer- 
ence to the structures disclosed herein, it is not confined 
is to the details set forth and this application is intended to 
cover such modifications or changes as may come within 
the purposes of the improvements or the scope of the 
following claims. 

20 

Claims 

1 . A toner bottle for containing powder toner, compris- 
ing: 

25 , a toner supply opening at one longitudinal end; 

lateral recesses or projections extending in a 
direction crossing With a longitudinal direction of said 
bottle; and 

a plurality of longitudinal recesses or projec- 

30 tions extending substantially in the longitudinal 
direction in both sides of said lateral recesses or pro- 
jections. 

2. A bottle according to Claim 1 , wherein said recesses 

31 or projections have an average, in a circumterential 
direction, thickness of not less than 0.6 mm and not 
more than 3.0 mm, and a minimum thickness is not 
less than 0.4 mm and not more than 2.5 mm. 

40 3. A bottle according to Claim 1, wherein an area of 
said supply opening a cm 2 and a volume W cm 3 of 
said bottle satisfies W/a S 50. 

4. A bottle according to Claim 1 , wherein a surface area 
•*£ ratio of said recesses and projections is not less than 

10 % and not more than 50 %. 

5. A bottle according to Claim 1 , wherein said longitu- 
dinal recesses and projections occupy not less than 

so 50 % and not more than 90 % of all of said recesses 
or projections. 

6. A bottle according to Claim 1 , wherein said recesses 
or projections are in the form of recesses having a 

ss width of not less than 3 mm and not more than 20 
mm and having a depth of not less than 0.5 % and 
not more than 20 % of a distance between inner 
walls of said bottle. 
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7. A bottle according to Claim 1 , wherein said recesses 
or projections have cross-sectional shapes ot U or V. 

8. A bottle according to Claim 1, wherein said toner bot- 
tle has a volume o1 not less than 1 000 cm 3 and not 
more than 6000 cm 5 . 

9. A bottle according to Claim 1 , wherein a diameter ot 
said supply opening is not less than 40 mm and not 

>' more than 110 mm. 



jection is in the torm of a screw for mounting the cap. 

20. A method according to Claim 1 5, wherein a mold for 
determining a shape of the bottle is used in the blow- 

s ing step. 

21. A method according to Claim 20, wherein a rib is 
formed on the bottle during the blowing step by the 
mold. 



10. A bottle accordingto Claim 1, -wherein said toner bot- 
tle as a barrel diameter of not less than 80 mm and 
not more than 1 60 mm. 

1 1 . A bottle according to Claim 1 , wherein said toner bot- 
tle has a height of not less than 200 mm and not 
more than 450 mm. 



12. A bottle according to Claim 1 , wherein a bottle por- 20 
tion of said toner bottle is of polypropylene resin 
material. ' 

13. A bottle according to Claim 12, wherein the polypro- 
pylene resin material is a random copolymer with 25 
ethylene resin material, wherein a content of ethyl- 
ene material is not less than 1.0 % and not more 
than 3.0 %. 

14. A bottle according to Claim 1', wherein a bottle por- 30 
tion o1 said toner bottle is of polyethylene resin mate- 
rial. 

1 5. A manufacturing method for a toner bottle, compris- 
ing the steps of: 35 

injection molding a preform; 

expanding the preform; 

blowing the expanded preform to form a bottle; 

supplying powdery toner into said bottle; 

mounting a cap to close an opening of the bot- . 40 

tie. 

16. A method according to Claim 1 5, wherein said bottle 
is of polypropylene resin material, and a height of 
said bottle is not less than 1.2 times and not more 
than 2.5 times the height of the preform. 

1 7. A method according to Claim 1 6, wherein said bottle 
is of polyester resin material, and a height of said 
bottle is not less than 2.0 times and not more than so 
3.0 times the height of the preform. 

1 8. A method according to Claim 1 5, wherein said bottle 
has a projection adjacent the opening, and a bottle 
inner surface corresponding to a screw portion is ss 
smooth. 

19. A method according to Claim 15, wherein said pro- 
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(54) Toner bottle and manufacturing method therefor 

(57) A toner bottle for containing powder toner in- 
cludes a loner supply opening (ig) at one longitudinal 
end; lateral recesses (1c) or projections extending in a 
direction crossing with a longitudinal direction of the bot- 
tle; and a plurality of longitudinal recesses (1a,1b) or 
projections extending substantially in the longitudinal di- 
rection in both sides of the lateral recesses or projec- 
tions. 
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